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M a y 02, 2005 

Iver Johnson 

M T D E Q 

P O B o x 200901 

Helena, M T 59620 

A N A L Y T I C A L S U M M A R Y REPORT 

MAY 0 5 2005 
Dept. of Envn o. Quality 
Waste & Underground 

Tank Management Bureau 

Workorder No. : H05040130 

Project Name: A S A R C O Slag P i le 

Energy Laboratories Inc received the following 10 samples front M T D E Q on 4/14/2005 for analysis. 

Sample ID Client Sample ID Collect Date Receive Date Matrix Test 

H05040130-001 ASP01-B3 04/14/05 14:15 04/14/05 Solid Metals by ICP/ICPMS, Total 
Mercury in Solid By C Y A A 
Digestion, Total Metals 
Dieestion, Mercurv bv C V A A 

H05040I30-002 ASP02-B5 04/14/05 14:21 04/14/05 Solid Same As Above 

H05040130-003 ASP03-B14 04/14/05 14:28 04/14/05 Solid Metals by ICP/ICPMS, Total 
Chloride, Sulfate 
Mercury in Solid By CVAA 
Moisture 
Moisture 

Poivehlorinated Biphecvls (PCB's) 

PH 
Digestion, Total Metals 
Dieestion, Mercury by C V A A i 
Saturated Paste Extraction 
Sonication Extraction 
Soil Sonication Extrac-bn 
Semi-Volatile Organic Compounds, PAHs 
Volatile Org.mics, Methanol Extraction 
S260-Volatile Organic Compounds - Short List 

H05040130-004 ASP04-C4 04/14/05 14:37 04/14/05 Solid Metals by 1CP/ICPMS, Total 
Mercury in Solid By CVAA 
Digestion, Total Metals 
Digestion, Mercury by CVAA 

1105040130-005 ASP05-C9 04/14/05 14:44 04/14/05 Solid Metals by ICP/ICPMS, Total 
Chloride, Sulfate 
Mercury in Solid By CVAA 
Moisture 
Moisture 

Polychlortr.ated Biph-tr.'is (PCB's) 
pH 
Digestion, Total Metih 
Digestion, Mercury by CVAA 

. • Saturated Paste Extraction 
Sonication Extraction 
Soil Sonication Extraction 
Seaii-Voiatile Organic Compounds, PAHs 
Volatile Organics, Methanol Extraction 
S2G0-Vo!atile Organic Compounds-.Short List 



H0504O130-006 ASP06-D16 04/14/05 14:50 04/14/05 Solid Metals by ICP/ICPMS, Total 
Mercury in Solid By CVAA 
Digestion, Total Metals 
Digestion, Mercury by CVAA 

H05040I30-007 ASP07-F3 04/14/05 14:57 04/14/05 Solid Same As Above 

H05O4013O-0OS ASP0S-G2 04/14/05 15:04 04/14/05 Solid • Metals by ICP/ICPMS, Total 
Chloride, Sulfate 
Mercury Ln Solid By CVAA 
Moisture 
Moisture 
Poivehlorinated Biphenvls (PCB's) 
pH 
Digestion, Total Metals 
Digestion, Mercury by CVAA 
Saturated Paste Extraction 
Sonication Extraction 
Soil Sonication Extraction 
Semi-Volatile Organic Compounds, PAHs 
Volatile Organics, Methanol Extraction 
8260-Volatiie Organic Compounds - Shop List 

H05040130-009 ASP09-G4 04/14/05 15:07 04/14/05 Solid Metals -by ICP/ICPMS, Total 
Mercury in Solid By CVAA 
Digestion, Total Metals 
Digestion, Mercury bv CVAA 

H05040130-010 ASP10-H16 04/14/05 15:15 04/14/05 Solid Same As Above 

There were no problems with the analyses and all data for associated QC met EPA or laboratory specifications 
except where noted in the Case Narrative or Report. 

If you have any questions regarding these tests results, please call. 

Report Approved By: 



L A B O R A T O R Y A N A L Y T I C A L R E P O R T 

C l i e n t : M T D E Q Report Date: 05/02/05 

Pro jec t : A S A R C O Slag P i l e Collection Date: 04 •1.4/05 14:15 

L a b I P : PI05040130-001 Date Received: 04/14/05 

C l i e n t Sample I D : A S P 0 1 - B 3 M a t r i x : Solid 

M C L / 

Analyses Result Units Qua l R L Q C L Method Analysis 'Date / By 

M E T A L S , T O T A L 

Antimony 34.9 mg/kg 5.0 . SW6020 04/27/05 00:49 / rlh 
Arsenic . 130 mg/kg . 5.0 SW6020 04/27/05 00:49 /'rlh 
Beryllium ND mg/kg 5.0 SW6010B 04/22/05 03:48/jjw 
Cadmium 3.1 mg/kg 1.0 SW6010B 04/20/05 19:24/jjw 
Chromium 60.8 mg/kg 5.0 SW6010B 04/20/05 19:24/jjw 
Cobalt 164 mg/kg 5.0 SW6010B 04/20/05 19:24/jjw 
Iron 196000 mg/kg D 40 SW6010B 04/20/05 19:28/jjw 
Lead 134 mg/kg 5.0 SW6010B 04/20/05 19:28/jjw 
Manganese 11400 mg/kg 5.0 SW6010B 04/22/05 03:48/jjw 
Mercury ND mg/kg 1.0 SW7471A 04/25/05 13:51 / KC 
Nickel 8.4 mg/kg 5.0 SW6010B 04/20/05 19:24/jjw 
Phosphorus 652 mg/kg 10 SW6010B 04/22/05 03:48/jjw 
Selenium 6.4 mg/kg 5.0 SW6020 04-27/05 00:49/rlh 
Zinc 13200 mg/kg 5.0 SW6010B G4'20/05 19:28/jjw 

Report RL - Analyte reporting limit. 

Definitions: QCL - Quality control limit. 

D - RL increased due to sample matrix interference 

MCL - Maximum contaminant level. 

ND - Not detected at the reporting limit. 



L A B O R A T O R Y A N A L Y T I C A L R E P O R T 

Cl ien t : M T D E Q Repor t Date: 05 -'0 2/05 

r r o j e c t : A S A R C O Slag P i l e Col lec t ion Date: 04.14/05 14:21 

L a b I D : H05040130-002 Date Received: 04/14/05 

Cl ien t Sample I D : A S P 0 2 - B 5 M a t r i x : Solid 

M C L / 

Analyses Result Un i t s Qual R L Q C L M e t h o d Analysis Date / B y 

M E T A L S , T O T A L 

Antimony 46.7 mg/kg 5.0 SW6020 04/27/05 00:56 / rlh 
Arsenic 135 mg/kg 5.0 SW6020 04/27/05 00:56/rlh 
Beryllium ND mg/kg 5.0 SW6010B 04/22/05 03:51 / jjw 
Cadmium 4.1 mg/kg 1.0 SW6010B 04/20/05 19:32/jjw 
Chromium 59.4 mg/kg 5.0 SW6010B . 04/20/05 19:32/jjw 

Cobalt 207 mg/kg 5.0 SW6010B 04/20/05 19:32/jjw 
Iron 243000 mg/kg D 80 SW6010B 04/22/05 03:51 / jjw 
Lead 140 mg/kg 5.0 SW6010B 04/20/05 19:32/jjw 
Manganese 11700 mg/kg 5.0 SW6010B 04/22/05 03:51 / jjw 
Mercury • ND mg/kg 1.0 SVV7471A 04/25/05 13:57/KC 
Nickel 20.4 • mg/kg 5.0 SW6020 04/27/05 00:56 / rlh 
Phosphorus 584 mg/kg 10 SW6010B 04/22/05 03:51/jjw 
Selenium 8.5 mg/kg 5.0 SW6020 04/27/05 00:56/rlh 
Zinc 16900 mg/kg . 5.0 SW6010B 04/22/05 03:51 / jjw 

Report 
Definitions: 

RL - Analyte reporting limit. 

QCL - Quality control limit. 
D - RL increased due to sample matrix interference. 

MCL - Maximum contaminant level. 

ND - Not detected at the reporting limit 



tuo-vtt-v/ i£ mx • neienaiQenergyiao.com 

LABORATORY ANALYTICAL REPORT 

C l i e n t : M T D E Q R e p o r t D a t e : 05/02/05 

P r o j e c t : A S A R C O S l a g P i l e C o l l e c t i o n D a t e : 04/14/05 14:28 . 

L a b I D : H 0 5 0 4 0 1 3 0 - 0 0 3 D a t e R e c e i v e d : 04/14/05 

C l i e n t S a m p l e I D : A S P 0 3 - B 1 4 M a t r i x : Solid 

M C L / 

A n a l y s e s R e s u l t U n i t s Q u a l R L Q C L M e t h o d A n a l y s i s D a t e / B y 

P H Y S I C A L C H A R A C T E R I S T I C S 

Moisture 0.500 wt% 0.0100 SW3550A 04/22/05 08:15 / M C 

C H E M I C A L C H A R A C T E R I S T I C S 

<• p H , 1:2 8.6 s.u. 0.1 ASA10-3 04/25/05 16:18 / srm 
Chloride, 1:2 1.99 mg/kg 1.00 ASA10-3 04/26/05 1 1 : 4 9 / q e d 

M E T A L S , T O T A L 

Antimony 33.7 mg/kg 5.0 SW6020 04/27/05 01^03 / rlh 
A rsen ic 118 mg/kg 5.0 SW6020 04/27/05 01:03 / rlh 
Beryll ium ND mg/kg 5.0 SW60103 04/22/05 04:02 / jjw 
Cadmium 2.6 mg/kg 1.0 SW60106 04/20/05 19:35/ j jw 
Chromium 67.1 mg/kg , 5.0 SW6010S 04/20/05 19 :35 / j jw 
Coba l t 117 mg/kg 5.0 SW6010B 04/20/05 19:35 / jjw 
Iron 264000 mg/kg D 80 SW6010S .04/22/05 04:02 / jjw 
Lead 63.S mg/kg 5.0 SW60103 04/20/05 19:35 / j jw 
Manganese 13200 mg/kg 5.0 SW60105 04/22/05 04:02 / jjw 
Mercury ND mg/kg 1.0 SW7471A. 04/25/05 13:59 / K C 
Nickel 14.5 mg/kg 5.0 SW6020 04/27/05 01:03 / rlh 
Phosphorus 612 mg/kg 10 SW601DE 04/22/05 04:02 / jjw 
Selenium 8.4 mg/kg 5.0 SW6020 04/27/05 01 :03 / r l h 
Z inc 13500 mg/kg 5.0 .SW60103 04/22/05 04 :02 / j jw 

V O L A T I L E O R G A N I C C O M P O U N D S 

Bromoform ND mg/kg 0.20 . SW82605 04/21/05 16:42 / trr 
Benzene ND . mg/kg 0.20 SW82503 • 04/21/05 16:42 / trr 

Bromobenzene ND mg/kg 0.20 SW8253E 04/21/05 16:42 / trr 
Bromoch loromethane ND mg/kg 0.20 SW82S0B 04/21/05 16:42 / trr 
Brornodichloromethane ND mg/kg 0.20 SW82502 04/21/05 16:42 / trr 

Bromomethane .. ND mg/kg 0.20 SW32S05 04/21/05 16:42 / trr 

Carbon tetrachloride ND mg/kg 0.20 SW82605 04/21/05 16:42 / trr 

Chlorobenzene ND mg/kg 0.20 SW82503 04/21/05 16:42 / trr 

Chloroethane ND mg/kg 0.20 SW82S0B 04/21/05 16:42 / trr 

2-Chloroethyl vinyl ether ND mg/kg 0.20 SW82S05 • 04/21/05 16:42 / trr 

Chloroform ND mg/kg 0.20 ' SW82S05 04/21/05 16:42 / trr 

Chloromethane ND mg/kg 0.20 '. SW8260E 04/21/05 16:42 / t r 

2-Chlorotoluene ND ' mg/kg 0.20 S\A/e260= 04/21/05 16:42 / trr 

4-Chlorotoluene ND mg/kg 0.20 SW8250S 04/21/05 16:42 / \-: 

Chlorodibromomethane ND mg/kg 0.20 SW3260E 04/21/05 16:42 / t.r 

1,2-Dibromoethane NO mg/kg 0.20 SW82£0s 04/21/05 16:42 / trr 

Dibromomethane ND mg/kg . 0.20 S W 8 2 6 J ; 04/21/05 16 :42 / IK 

1,2-Dichlorobenzene ND . mg/kg 0.20 SW8250S 04/21/05 16:42 / Irr 

Ke)»ort 
Definitions: 

RL - Analyte reporting limit. 
QCL - Quality control limit. 
D - RL increased due to sample matrix interference. 

MCL - Maximum contaminant i-;-/e:. 
ND - Not detected at the reportirt limit. 



LABORATORY ANALYTICAL REPORT 

Client: MT DEQ 

Project: ASARCO Slag Pile 

Lab ID: H05040T30-003 

Client Sample ID: ASP03-B14 

Report Date: 05 02/05 

Collection Date: 04'14/05 14:28 

Date Received: 04 14'05 

Matrix: Solid 

M C L / 
Analyses Result Units Qua l R L QCL Method Analysis Date / Bj 

' V O L A T I L E O R G A N I C C O M P O U N D S 

1,3-Dichlorobenzene ND mg/kg 0.20 SWS260B 04/21/05 16:42/trr 
1,4-Dichlorobenzene ND mg/kg 0.20 SW8260B 04/21/05 16:42 /trr 
Dichlorodifluoromethane • ND mg/kg 0.20 SWS260B 04/21/05 16:42/trr 
1,1-Dichloroathane ND mg/kg 0.20 SW8260B. 04/21/05 16:42/trr 
1,2-Dichloroethane ND mg/kg 0.20 SWS260B . 04'21/05 16:42/trr 
cis-1,2-Dichloroethene ND mg/kg 0.20 SW8260B 04/21/05 16:42/trr 
1,1-Dichloroethene ND mg/kg 0.20 SW8260B . 04/21/05 16:42/trr 
trans-1,2-Dichloroethene ND mg/kg 0.20 SWS260B - 04/21/05 16:42/trr 
i ,2-Dichloropropane ND mg/kg 0.20 - SW8260B 04/21/05 16:42/trr 

. 1,3-Dichloropropane ND mg/kg 0.20 SWS260B 04/21/05 16:42/trr 
2.2-Dichloropropane ND mg/kg 0.20 SW8260B 04/21/05 16:42/trr 
1,1-Dichloropropene ND mg/kg • 0.20 SW8260B 04/21/05 16:42 /trr 
cis-1,3-Dichloropropene ND mg/kg 0.20 SWS260B 04/21/05 16:42/trr 
trans-1,3-Dichloropropene ND mg/kg 0.20 SW8260B 0421/05 16:42 /trr 
Ethylbenzene ND mg/kg 0.20 SW82606 04'21/05 16:42 /trr 
Methy! tsrt-butyl ether (MTBE) ND mg/kg 0.20 SWS260B 0-21 /05 16:42 / trr 
Methylene chloride ND mg/kg- 0.20 SWS2603 04'21/05 16:42 /trr 
Methy! ethyl ketone ND mg/kg 4.0 SW3260B 04'21/05 16:42/trr 
Styrene ND . mg/kg 0.20 SW8260B 04/21/05 16:42/trr 
1,1,1.2-Tetrachloroethane ND mg/kg 0.20 SW3260B 04/21/05 16:42/trr 
1,1,2.2-Tetrachloroethane ND mg/kg 0.20 SW8260B 04'21/05 16:42/trr. 
Tetrachloroethene ND mg/kg • 0.20 SW82608 04/21/05 16:42/trr 

Toluene ND mg/kg 0.20 SW8260B . 04/21/05 16:42/trr 

1,1,1-Trichloroethane ND mg/kg 0.20 SW8260B 04/21/05 16:42/trr 

1,1,2-Trichloroethane ND mg/kg 0.20 SW8260B 04 '21/05 16:42 / trr 

Trichloroethene ND mg/kg 0.20 SW8260B 0421/05 16:42/trr 

Trichlorofluoromethane ND mg/kg 0.20 SW8260B. 04/21/05 16:42/trr 

1,2,3-Trichloropropane ND mg/kg 0.20 SW8260B 04/21/05 16:42/trr 

Vinyl chloride ND mg/kg 0.20 SW3260B 04/21/05 16:42/ trr 

m-!-p-Xylenes , ND mg/kg 0.20 SW3260B '04/21'05 16:42/trr 

o-Xylene ND mg/kg 0.20 SW8260B 04/21/05 16:42 / trr 

Surr: p-Bromofluorobenzene 134 % R E C ' 76-160 SW3260B 04/21/05 16:42/trr 

Surr: Dibromofluoromethane 116 % R E C 70-132 SW3260B 04/21/05 16:42/trr 

• Surr: 1,2-Dichloroethane-d4 114 % R E C 60-135 SW3260B 04'21'05 16:42 / trr 

Surr' To)uene-d3 120 % R E C 75-133 SW3260B :-4'2'i.'05 16:42/trr 

S E M I - V O L A T I L E O R G A N I C C O M P O U N D S 

Acenaphthene ND mg/kg 0.33 SW3270C .-4'21'05 13:55 / sm 

Acenaphthylene ND mg/kg 0.33 SW3270C 04'21/05 13:55 / sm 

Anthracene ND . mg/kg 0.33 SV78270C 04/21/05 13:55V sm 

Ber,zo(s;antrirar.ene ND mg/kg 0.33 SW3270C 04/21/05 13:55/ srn 

RL - Analyte reporting limit. 
QCL - Quality control limit. 



' "* "",,*'? o / • wb-n^-Ui'i'i • 406-442-Ui v<t rax • nelena@energylab.com 

L A B O R A T O R Y A N A L Y T I C A L R E P O R T 

C l i e n t : M T D E Q R e p o r t D a t e : 05/02/05 

P r o j e c t : A S A R C O S l a g P i l e C o l l e c t i o n D a t e : 04 /14/05 14:28 -

L a b I D : H 0 5 0 4 0 1 3 0 - 0 0 3 D a t e R e c e i v e d : 04/14/05 

C l i e n t S a m p l e I D : A S P 0 3 - B 1 4 M a t r i x : S o l i d 

- M C L / 

A n a l y s e s R e s u l t U n i t s Q u a l R L Q C L M e t h o d A n a l y s t s D a t e / P.; 

S E M I - V O L A T I L E O R G A N I C C O M P O U N D S 

Benzo(a)pyrene ND mg/kg 0.23 SWS270C 04/21/05 13:56 / sm 

Benzo(b)fluoranthene ND mg/kg 0.33 SWS270C 04/21/05 1 3 : 5 6 / s m 

Benzo(g,h,i)perylene ND mg/kg 0.33 SWS270C 04/21/05 13:56 / sm 

Benzo(k)fluoranthene ND mg/kg 0.33 SWS270C 04/21/05 1 3 : 5 6 / s m 

Chrysene ND mg/kg 0.33 SWS270C 04/21/05 13:56 / sm 

Dibenzo(a,h)anthracene ND mg/kg 0.33 SWS270C 04/21/05 13:56 / sm 

Fluoranthene ND mg/kg 0.23 SWS270C 04/21/0.5 13:55 / sm 

Fluorene ND mg/kg 0.33 SW8270C 04/21/05 1 3 : 5 6 / s m 
lndeno(1,2.3-cd)pyrene ND mg/kg 0.33 SWS270C 04/21/05 13:56 / sm 
Naphthalene ND mg/kg 0.33 SWS270C 04/21/05 13:53 / sm 
Phenanthrene N D mg/kg 0.33 SWS270C 04/21/05 13:55 / sm 

Pyrene N D . mg/kg 0.33 SWS270C 04/21/05 13:56 / sm 
S u r r 2-Fluorobiphenyl 82.5 % R E C 30-115 SWS270C 04/21/05 13:55 / sm 

Surr: Nitrobenzene-d5. 83.7 % R E C ' 23-120 S W S 2 7 0 C 04/21/05.13:56 / sm 
Surr: Terphenyl-d14 9S.6 % R E C 1S-137- S W 8 2 " : C 04/21/05 13:55 / sm. 

P O L Y C H L O R I N A T E D B I P H E N Y L S ( P C B ' S ) 

Aroclor 1016 ND mg/kg 0.017 SWSC32 04/24/05 03 :13 / iaw 

Aroc l6r1221 ND mg/kg 0.017 S W 8 0 : : 04/24/05 03 :13 / law 

Aroclor 1232 ND mg/kg 0.017 SW80H 04/24/05 03 :13 / law 

Aroclor 1242 ND mg/kg. 0.017 SW8032 04/24/05 03 :13 / law 

Aroclor 1248 ND mg/kg . 0.017 SW30S2 04/24/05 03:13 ,' law 

Aroclor 1254 ND mg/kg 0.017 SW8032 04/24/05 03:13 / law 

Aroclor 1260 ND mg/kg 0.017 SW80E2 04/24/05 03 :13 / law 

Aroclor 1262 ND mg/kg 0.017 SW8032 • 04/24/05 03:13 / law 

Aroclor 1268 ' ND mg/kg 0.017 SW8032 04/24/05 03:13 / law 

Surr: Decachlorobiphenyl 96.0 % R E C 50-126 SW8032 04/24/05 03 :13 / l aw 

.' Surr: Tetrachloro-m-xylene 86.0. % R E C f 42-115 SW8032 04/24/05 03:13 / l aw 
Sample extract received a Sulfuric Acid Clean-up (EPA Method 3S65) and a Sulfur Clean-up ( E P A Method 3650) prior to a.-.=:..s s 

Report RL - Analyte reporting limit. MCL - Maximum contaminant ie/e/ 

Definitions: QCL - Quality control limit. . ND - Not detected at the repz~.r.z limit. 



O/ / —IIC-UI I I H<jc-<**t-vn i • 400-44t-ui it rax • neiena@energylab.com 

LABORATORY ANALYTICAL REPORT 

Cl ien t : M T D E Q . Report Date: 05/02/05 

Pro jec t : A S A R C O Slag P i le Col lect ion Date: 04/14/05 14:37 

L a b I D : H05040130-004 Date Received: 04/14/05 

Cl ient Sample I D : A S P 0 4 - C 4 M a t r i x : Solid 

M C L / 

Analyses Result Uni ts Qua l R L Q C L M e t h o d Analysis Date / By 

M E T A L S , T O T A L 
Antimony 43.5 mg/kg 5.0 SW6020 04/27/05 01:10/rlh 
Arsenic 155 mg/kg 5.0 SW6020 04/27/05 01:10/rlh 
Beryllium' ND mg/kg 5.0 SW6010B 04,22/05 04:06/jjw 
Cadmium 5.1 mg/kg 1.0 SW6010B 04/20/05 19:39/jjw 
Chromium 71.2 mg/kg 5.0 SW6010B 04/20/05 19:39 / jjw 
Cobalt 212 mg/kg 5.0 SW6010B .04/20/05 19:39/jjw 
Iron 273000 mg/kg D 80 SW6010B 04/22/05 04:06/jjw 
Lead 364 mg/kg 5.0 ' SW6010B 04/20'05 19:39/jjw 
Manganese 12200 mg/kg 5.0 SW6010B 04/22/05 04:06/jjw 
Mercury ND mg/kg 1.0 SW7471A 04/25/05 14:01 / KC 
Nickel 22.9 mg/kg 5.0 SW6020 04/27/05 01:10/ rlh 
Phosphorus 586 mg/kg 10 SW6010B 04/22/05 .04:06 /jjw 
Selenium 12.1 mg/kg 5.0 SW6020 04/27/05 01:107 rlh 
Zinc 17900 mg/kg 5.0 SW5010B 04/22'S5 04:06 / jjw 

Report RL - Analyte reporting limit. MCL - Maximum contaminant level. 

Definitions: QCL - Quality control limit. . ND - Not detected at the reporting limit 

D - RL increased due to sample matrix interference. 



a/I-4/2-U/11 ' 406-442-0711 • 406-442-0712 fax • helena@energylab.com 

L A B O R A T O R Y A N A L Y T I C A L R E P O R T 

Cl i en t : M T D E Q Repor t Date: 05/02/05 

Pro jec t : A S A R C O Slag P i le Col lect ion Date: 04/14/05 14:44 

L a b I D : H05040130-005 Date Received: 04/14/05 

C l i en t Samp le I D : A S P 0 5 - C 9 Ma t r i x : Solid 

M C L / 

Ana lyses Result Units Qua] R L Q C L Method Analysis Date / B y 

P H Y S I C A L C H A R A C T E R I S T I C S 

Moisture 0.800 wt% 0.0100 SW3550A 04/22/05 08:15 / MC 

C H E M I C A L C H A R A C T E R I S T I C S 

pH. 1:2 9.0 s.u. 0.1 ASA 10-3 04/25/05 16:18/s.-m 
Chloride, 1:2 . 2.89. mg/kg 1.00 ASA 1-0-3 04/26/05 12:13 / qed 

M E T A L S , T O T A L 

Antimony 37.1 mg/kg 5.0 SW6020 04/27/05 01:44 /rlh 
Arsenic 117 mg/kg 5.0 SW6020 04/27/05 01:44 / rlh 
Beryllium ND mg/kg 5.0 SW6010B 04/22/05 04:13 / jjw 
Cadmium 3.1 ' mg/kg 1.0 SW60108 04/20/05 19:42 / jjw 
Chromium 74.4 mg/kg 5.0 • SW6010B 04/20/05 19:42/jjw 
Cobalt 153 mg/kg 5.0 SW6010B 04/20/05 19:42/jjw 
iron 2S2000 mg/kg D 80 SW5010B 04/22/05 04:13 / jjw 
Lead 160 mg/kg 5.0 SW50103 - 04/20/05 19:42 /jjw 
Manganese 11300 mg/kg 5.0 SW30105 04/22/05 04:13 / jjw 
Mercury ND mg/kg 1.0 SW7471A 04/25/05 14:04 / KC 

Nickel 15.9 mg./kg 5.0 SW6020 04/27/05 01:44 / rlh 

Phosphorus 707 mg/kg 10 SW5010B 04/22/05 04:15 / jjw 
Selenium 12.7 mg/kg 5.0 •SW6O20 04/27/05 01:44 / rlh 

Zinc 12500 mg/kg 5.0 SW60103 04/22/05 04:13 / jjw 

V O L A T I L E O R G A N I C C O M P O U N D S 

Bromoform ND mg/kg 0.20 SW82605 04/21/05 17:16 / trr. 

Benzene ND mg/kg 0.20 SW82506 04/21/05 17:16 / trr 

Bromobenzene ND mg/kg 0.20 SWS2605 04/21/05 17:15 / trr 

Bromochloromethane ND mg/kg 0.20 SW82603 04/21/05 17:16/trr 
Bromodichloromethane ND mg/kg 0.20 SW82S05 04/21/05 17:15 / trr 

Bromomethane . ND mg/kg 0.20 SW82503 04/21/05 17:16 / trr 

Carbon tetrachloride ND mg/kg . 0.20 SWS2603 04/21/05 17:16 /trr 

Chlorobenzene . ND mg/kg 0.20 SW82503 04/21/05 17:16 / trr 

Chioroethane ND • mg/kg 020 SW32503 04/21/05 17:16 / trr 

2-Chloroethyl vinyl ether NO mg/kg 0.20 SW82505 04/21/05 17:15 / trr 

Chloroform ND mg/kg 0.20 SW825G3 04/21/05 17:15 /'trr 

Chloromethane ND mg/kg 0.20 SW82603 04/21/05 17:16 / trr 

2-Chlorotoluehe NO mg/kg " 0.20 SW82503 04/21/05 17:16 / t;r 

4-Chlorotoluene ND mg/kg 0.20 SW82S05 04/21/05 17:16 / trr 

Chlorodibromomethane ND mg/kg • 0.20 SW325C3 04/21/05 17:16 / t.' • 

1,2-Dibromoethane ND mg/kg 0.20 SW82605 04/21/05 17:16 / tr; 

Dibromomethane ND mg/kg 0.20' SW325Q3 04/21/05 17:16 / trr 

1,2-Dichlorobenzene ND mg/kg 0.20 SWe250B 04/21/05 17:16 / nv 

Report RL - Analyte reporting limit. MCL - Maximum. con:aminant level. 

definitions: Q C L - Quality control limit. ND - Not detected a' : the reporting Urn it 

D - RL increased due to sample na'rtz interference. 

1 
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L A B O R A T O R Y A N A L Y T I C A L R E P O R T 

Client: M T DEQ 

Project: A S A R C O Slag Pile 

Lab ID: H05040130-005 

Client Sample ID: ASP05-C9 

Report Date: 05/'0;/05 

Collection Date: 04.'14/05 14:44 

Date Received: 04. 14/05 

Matrix: Solid 

Analyses Result Units Qual 

M C L / 
R L Q C L Method Analysis Date / By 

VOLATILE ORGANIC COMPOUNDS 

1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
Dichlbrodifluoromethane 
1,1-Dichloroethane. 

! 1,2-Dichloroethane 
cis-1,2-Dichloroethene 
1.1- Dichloroethene 
trans-1,2-Dichloroethene 
1.2- Dichloropropane 
1.3- Dichloropropane 
2,2-Dichloropropane 
1,1-Dichloropropene 
cis-1,3-Dichioropropene 
trans-1,3-Dichloropropene 
Ethylbsnzene 

Methyl tert-butyl ether (MTBE) 
Methylene chloride 
Methyl ethyl ketone 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1.1.1- Trichloroethane 
1.1.2- Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1.2.3- Trichloropropane 
Vinyl chloride 
m+p-Xylenes 
o-Xylene 

Surr: p-Bromofluorobenzene 

Surr: Dibromofluoromethane 

Surr: 1,2-Dichloroethane-d4 

Surr: Toluene-d8 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
• ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND. 
ND 
116 
104 
104 
104 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 
mg/kg • 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

%REC 
%REC 
%REC 
%REC 

SEMI -VOLATILE ORGANIC C O M P O U N D S 

Acenaphthene ND mg/kg 

Acenaphthylene ND mg/kg 

Anthracene ND mg/kg 

Banzof a/anthracene ND mg/kg 

0.20 SWS260B 04/21/05 17:16/trr 

0.20 SW5260B "• 04/21/05 17:16 / trr 

0.20 SW8260B , 04/21/05 17:16/trr 

0.20 SWS260B 0421/05 17:16/trr 

0.20 SWS260B 0421/05 17:16 / trr 

0.20 SW8260B 04/21/05 17:16/trr 

0.20 SW8260B 0421/05 17:16/trr 

0.20 SW8260B 04.21/05 17:16/trr 

0.20 SW3260B -04/21/05 17:16/trr 

0.20 SW8260B 04/21/05 17:16/trr 

0.20 SW8260B 04/21/05 17:16/trr 

0.20 SW82608 0421/05 17:16/trr 

0.20 SW8260B 04/21/05 17:16/trr 

0.20 SW8260B 04 21/05 17:16/trr 

0.20 SW5260B 04'21'05 17:16 / trr 

0.20 SWS260B 04 21/05 17:16 /trr 

0.20 SW8260B 04 21/05 17:16/ trr 

4.0 SW82603 04/21/05 17:15/trr 

0.20 SWS2608 04 21/05 17:16/trr 

0.20 SW6260B 04.21/05 17:15/trr 

0.20 SW8250B 04.21/05 17:15 /trr 

0.20 SW8260B 0421/05 17:16/ trr 

0.20 SW8260B .04 21/05 17:15/trr 

0.20 SW8260B 0421/05 17:16/trr 

0.20 SW8260B 04 21/05 17:16/trr 

0.20 SW8260B 0421/05 17:15/trr 

0.20 SW8260B 04 21/05 1.7:16/trr 

0.20 SWS260B 04 21/05 17:16/trr 

0.20 SW8260B 04.21/05 17:16 /trr 

0.20 SW8260B 04 21/05 17:16/trr 

0.20 SW8260B 0421/05 17:16/ trr 

78-160 SW3260B 04 21/05 17:16/trr 

70-132 SW8260B 0421/05 17:15/ trr 

60-136 SW3260B 04.21/05 17:15/ trr 

75-138 SW82608 • 04 21/05 17:16/trr 

0.33 SW3270C 0.4 21/05 14:39 / sm 

0.33 SW8270C 04 21/05 14:39 / sm 

0.33 SW8270C 04 21/05 14:39/ sm 

0.33 SW3270C 04 21/05 14:39/ sm 

Report 
Definili'i ris: 

RL - Analyte reporting limit. 

QCL - Quality control limit. 

MCL - Maximum contaminant level. 

ND - Not detected at the reporting limit. 
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L A B O R A T O R Y A N A L Y T I C A L R E P O R T 

Client: M T DEQ Report Date: 05/02/05 

Project: A S A R C O Slag Pile Collection Date: 04/14/05 14:44 

Lab ID: H05040130-005 Date Received: 04/14/05 

Client Sample ID: ASP05-C9 Matrix: Solid 

M C L / 
Ana lyses Result Uni ts Qua l R L Q C L Me thod Analys is Date / B> 

S E M I - V O L A T I L E ORGANIC C O M P O U N D S 

Benzo(a)pyrene ND mg/kg 0.33 SW8270C 04/21/05 14:39 / sm 
Benzo(b)fluoranthene ND mg/kg 0.33 SWS270C 04/21/05 14:39/sm-
Benzo(g,h,i)perylene ND mg/kg 0.33 SW8270C '04/21/05 14:39 / sm 
Benzo(k)fluoranthene ND mg/kg 0.33 SWS270C 04/21/05 14:39 / s m 
Chrysene ND mg/kg 0.33 SW8270C 04/21/05 14:39 / s m 
Dibenzo(a, h)anthracene ND mg/kg 0!33 SW8270C 04/21/05 14:39/sm 
Fluoranthene ND mg/kg 0.33 SW6270C 04/21/05 14:39 / sm 
Fluorene ' ND mg/kg 0.33 SWS270C 04/21/05 14:39/sm 
lndeno(1,2,3-cd)pyrene ND mg/kg 0.33 SWS270C . 04.21/05 14:39/sm 
Naphthalene ND mg/kg 0.33 SWS270C 04/21/05 14:39/sm 
Phenanthrene ND mg/kg 0.33 SW8270C 04/21/05 14:39/sm 
Pyrene ND mg/kg 0.33 SW8270C 04.21/05 14:39/sm 

Surr: 2-Fluorobiphenyl 88.6 %REC 30-115 SWS270C 04/21/05 14:39/sm 
Surr: Nitrobenzene-d5 86.9 %REC 23-120 SWS270C 04/21/05 14:39 / sm 
Surr: Terphenyl-d 14 98.9 %R5C 16-137' SW8270C 04/21/05 14:39/sm 

P O L Y C H L O R I N A T E D B IPHENYLS (PCB'S) 

Aroclor 1016 ND mg/kg 0.017 SW8082 04/24/05 03:40 / law 
Aroclor 1221 ND mg/kg 0.017 SWS0S2 04/24/05 03:40 / law 
Aroclor 1232 ND mg/kg 0.017 SW8082 04/24/05 03:40 / law 
Aroclor 1242 ND mg/kg 0.017 SW80S2 04/24/05 03:40 / law 
Aroclor 1248 ND mg/kg • 0.017 . SW8082 04 24/05 03:40 / law 
Aroclor 1254 ND mg/kg 0.017 SWS082 04/24/05 03:40 / law 
Aroclor 1250 ND mg/kg 0.017 SW8082 04/24/05 03:40 / law 
Aroclor 1262 ND ' mg/kg - . 0.017 SW80S2 04.24/05 03:40 / law 
Aroclor 1263 ND mg/kg 0.017. SW8082 04/24/05 03:40 / law 

Surr: Decachlorobiphenyl 140 %R£C S 50-125 SW8062 04/24/05 03:407 law 
Surr: Tetrachloro-m-xyiene 108 %REC 42-115 SW30S2 ' 04 24/05 03:40/law 

Sample extract received a Sulfuric Ac id Clean-up (EPA Method 35SS) and a Sulfur Clean-up (EPA Method 3660) prior to analysis. 

Report RL - Analyte reporting limit. 

Definitions: QCL - Quality control limit. 

S - Spike recovery outside of advisory limits 

MCL - Maximum contaminant level. 

ND - Not detected at the reporting limit. 
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LABORATORY ANALYTICAL REPORT 

Client: MT DEQ Report Date: 05 02/05 

Project: ASARCO Slag Pile Collection Date: 04 14/05 14:50 

Lab ID: H05040130-006 • Date Received: 04 14/05 

Client Sample ID: ASP06-D16 Matrix: Solid 

M C L / 

Analyses Resul t Units Qua l R L Q C L Method Analysis Date / B y 

M E T A L S , T O T A L 

Antimony 42.5 mg/kg 5.0 SW6020 04/27/05 01:51 / rlh 

Arsenic 130 mg/kg 5.0 SW6020 04/27/05 01:51 / rlh • 

Beryllium ND mg/kg 5.0 SW5010B 04/22/05 04:17 / jjw 

Cadmium 2.2 mg/kg .1.0 SW6010B 04/20/05 19:45/jjw 

Chromium. 6S.4 mg/kg 5.0 SW6010B 04/20/05 19:46/jjw 
Cobalt 173 mg/kg 5.0 SW6010B 04/20/05 19:46/jjw • 
Iron ' 305000 mg/kg D 80 '. SW5010B • 04-22/05 04:17/jjw. 
Lead 55.5 mg/kg 5.0 •SW6010B 04/20/05 19:45/jjw 
Manganese 11800 mg/kg 5.0 SW6010B 04/22/05 04:17/jjw 
Mercury ND mg/kg 1.0 SW7471A 04/25/05 14:06 / KC 
Nickel 18.8 mg/kg 5.0 SW6020 04/27/05 01:51 / rlh 
Phosphorus 647 mg/kg 10 SW60106 ' 04.'22/05 04:17 /jjw 
Selenium 11.0 mg/kg 5.0 SW6020 04/27/05 01:51 / rlh 
Zinc 19100 mg/kg 5.0 SW5010B 04'22/05 04:17/jjw 

Report RL - Analyte reporting limit, MCL - Maximum contaminant level. 

Definitions: QCL - Quality control limit. ND - Not detected at the reporting limit. 

D - RL increased due to sample matrix interference. . -
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L A B O R A T O R Y A N A L Y T I C A L R E P O R T 

Cl i en t : M T D E Q Repor t Date: 05/02/05 . 

Projec t : A S A R C O Slag P i l e Col lec t ion Date: 04 14/05 14:57 

L a b I D : H05040130-007 Date Received: 04T4'05 

C l i en t Sample I D : A S P 0 7 - F 3 M a t r i x : Solid 

M C L / 

Analyses Result Uni ts Q u a l R L Q C L M e t h o d An a lysis Date / B y 

M E T A L S , T O T A L 

Antimony 42.7 mg/kg 5.0 SW6020 04/27/05 01:58/rlh 

Arsenic 102 mg/kg 5.0 SW6020 04/27/05 01:58/rlh 

Beryllium ND mg/kg 5.0 SW6010B 04/22/05 04:20/jjw 

Cadmium 1.9 mg/kg 1.0 SW6010B 04/20/05 19:49/jjw 
Chromium 70.5 mg/kg 5.0 SW6010B • 04.20/05 19:49/jjw 

Cobalt 171 mg/kg 5.0 SW6010B 04/20/05 19:49/jjw 
Iron 2S6000 mg/kg D 80 SW6010B 04/22/05 04:20 / jjw 
Lead 45.3 mg/kg 5.0 SW5010B 04/20/05 19:49/jjw 
Manganese 12100 mg/kg 5.0 ' SW6010B 04/22/05 04:20 / jjw 
Mercury ND mg/kg 1.0 SW7471A 04/25/05 1 4:10/ KC 
Nickel 17.4 mg/kg 5.0 ' SW6020 04/27/05 01:58/rlh 
Phosphorus 578 mg/kg 10 SW6010B 04/22/05 04:20 / jjw 
Selenium . 13.8 mg/kg 5.0 . SWS020 04/27/05 01:58/rlh 
Zinc 19100 mg/kg 5.0 SW601.0B 04/22/05 04:20/jjw 

Report 
Definitions: 

RL - Analyte reporting limit. 

QCL - Quality control limit. 

D - RL increased due to sample matrix interference. 

MCL - Maximum contaminant level. 

ND - Not detected at the reporting limit. 
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Client: M T D E Q 

rroject: A S A R C O Slag Pile 

Lab ID: H05040130-008 

Client Sample ID: ASP08-G2 

L A B O R A T O R Y A N A L Y T I C A L R E P O R T 

Report Date: 05/02/05 

Collection Date: 04.14/05 15:04 

Date Received: 04.14/05 

Matrix: Solid 

Analyses Result Units Qual 

M C L / 
R L Q C L Method Analysis Date / By 

PHYSICAL CHARACTERISTICS 

Moisture O.SOO wt% 0.0100 SW3550A 04/22/05 08:15/MC 

C H E M I C A L C H A R A C T E R I S T I C S 

pH. 1:2 

Chloride, 1:2 

9.2 s.u. 
1.06 mg/kg 

0.1 
1.00 

ASA10-3 04/25/05 16:18 / srm 
ASA10-3 04/26/05 12:48 / qed 

METALS, TOTAL 

Antimony 
Arsenic 
Beryllium 
Cadmium • 
Chromium 
Cobalt 
iron 
Lead 
Manganese 
Mercury 

Nickel 
Phosphorus 
Selenium 
Zinc 

43.S 
119 

ND 
2.5 

59.S 

194 

290000 

118 
13100 

ND 
17.9 
720 

9.9 

21100 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

5.0 

5.0 

5.0 

1.0 

5.0 

5.0 

80 

5.0 

5.0 

1.0 

5.0 

10 

5.0 

5.0 

SW6020 
SW6020 
SW6010B 
SW6010B 
SW6010B 
SW6010B 
SW6010B 
SW5010B 
SW5010B 
SW7471A 
SW6020 
SW6010B 
SW6020 
SW60108 

04/27/05 

04/27/05 

04/22/05 

04/20/05 

04/20/05 

04/20/05 

04/22/05 

04/20/05 

04/22/05 

04/25/05 

04/27/05 

04/22/05 

04/27/05 

04/22/05 

02:05 / rlh 
02:05 / rlh 
04:24 / jjw 
20:00 / jjw 
20:00 / jjw 
20:00/jjw 
04:24 / jjw 
20:00 / jjw 
04:24 / jjw 
14:12/ KC 
02:05 / rlh 
04:24 / jjw 
02:05 / rlh 
04:24/jjw 

VOLATILE ORGANIC COMPOUNDS 
Bromoform 

Benzene 

Bromobenzene 

Bromochloromethane 
Bromodichloromethane 
Bromomethane 
Carbon tetrachloride 

Chlorobenzene 

Chloroethane 
2-Chloroethyl vinyl ether 

Chloroform 
Chloromethane 

2-Chlorotoluene 

4-Chloroioluene 

Chlorodibromomethane 

1.2-Dibromoethane 

Dibromomethane 
1.2-Dichlorobenzene 

ND 
NO 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0,20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 

SWS260B 
SW8260B 
SW8260B 
SW8260B 
SW8260B 
SW8260B 
SW8260B 
SW8260B 
SW8260B 
SW8260B 
SW8260B 
SW8260B 
SW3260B 
SW8260B 
SW8260B 
SW2260B 
SW3260B 
SW3260B 

04/21/05 

04/21/05 

04/21/05 

04/21/05 

04/21/05 

04/21/05 

04/21/05 

04/21/05 

04/21/05 

04/21/05 

04/21/05 

04/21/05 

04/21/05 

04/21/05 

04/21/05 

04/21/05 

04/21/05 

04/21/05 

17:51 / trr 

17:51 / trr 

17:51 / trr 

17:51 / trr 

17:51 / trr 

17:51 / trr 

17:51 / trr 

17:51 / trr 

17:51 / trr 

17:51 / trr 

17:51 / trr 

17:51 / trr 

17:51 / trr 

17:51 / trr 

17:51 / trr 

17:51 / trr 

17:51 / trr 

17:51 / trr 

Report 
Definitions: 

RL - Analyte reporting limit. 

QCL - Quality control limit. 
D - RL increased due to sample matrix interference. 

MCL - Maximum contaminant level. 

ND - Not detected at the reporting lin 
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L A B O R A T O R Y A N A L Y T I C A L R E P O R T 

C l i e n t : M T D E Q R e p o r t D a t e : 05 /02/05 

P r o j e c t : A S A R C O S l a g P i l e C o l l e c t i o n D a t e : 0 4 T 4 / 0 5 15:04 

L a b I D : H 0 5 0 4 0 1 3 0 - 0 0 8 D a t e R e c e i v e d : 04 14/05 

C l i e n t S a m p l e I D : A S P 0 8 - G 2 M a t r i x : So l i d 

M C L / 

A n a l y s e s R e s u l t U n i t s Q i t a l R L Q C L M e t h o d A n a l y s i s D a t e / B y 

V O L A T I L E O R G A N I C C O M P O U N D S 

1,3-Dichlorobenzene ND mg/kg 0.20 SWS260B 04/21/05 17:51 / trr 

1,4-Dichlorobenzene ND mg/kg 0.20 SWS260B 04/21/05 17:51 / trr 

Dichlorodifluoromethane ND mg/kg 0.20 SVV3260B 04/21/05 17:51 / trr 

1,1-Dichloroethane ND mg/kg 0.20 SWS260B 04/21/05 17:51 / trr 

1,2-Dichioroethane ND mg/kg 0.20 SWS260B 04/21/05 17:51 / trr 

cis-1,2-Dichloroethene ND . mg/kg 0.20 SWS260B 04/21/05 17:51 / trr 

1,1-Dichloroethene ND mg/kg 0.20 SWS260B 04/21/05 17:51 / trr 

trans-1,2-Dichloroethene ND mg/kg 0.20 SWS260B 04/21/05 17:51 / trr 

1,2-Dichloropropane ND mg/kg 0.20 . " SWS260B 04/21/05 17:51 / trr 
1,3-Dichloropropane ND mg/kg 0.20 SWS260B 04/21/05 17:51 / trr 
2,2-Dichloropropane ND mg/kg 0.20 SWS260B 04/21/05 17:51 / trr 

1,1-Dichloropropene ND mg/kg 0.20 SWS260B . 04/21/05 17:51 / trr 
cis-1,3-Dichloropropene ND mg/kg 0.20 SWS260B 04/21/05 17:51 / trr 

trans-1,3-Dichloropropene ND mg/kg 0.20 SW8250B 04/21/05 17:51 / trr 

Ethylbenzene ND mg/kg 0.20 SWS250B 04/21/05 17:51 /trr . 

Methyl te.l-butyl ether (MTBE) ND mg/kg 0.20 SVV3250B 0421/05 17:51 / trr 

Methylene chloride ND mg/kg 0.20 SWS250B 04'21/05 17:51 / trr 

Methyl ethyl ketone NO mg/kg 4.0 SW82S03 04/21/05 17:51 / trr 
Styrene ND mg/kg 0.20 SW8260B 04/21/05 17:51 / trr 
1.1,1,2-Tetrachloroethane ND mg/kg 0.20 SW8260B 04/21/05 17:51 / trr 
1,1,2,2-Tetrachloroethane ND mg/kg 0.20 SWS250B- 04 21/05 17:51 / trr 
Tetrachloroethene ND ' mg/kg 0.20 SW8260B 0421/05 17:51 / trr . 

Toluene ND mg/kg 0.20 . SW32503 04/21/05 17:51 / trr 

1,1,1-Trichloroethane ND mg/kg 0.20 SW3260B 04/21/05 17:51 / trr 

1,1,2-Trichloroethane ND mg/kg 0.20 'SW3250B • 04/21/05 17:51 / trr 

Trichloroethene ND mg/kg 0.20 SW8260B 04/21/05 17:51 / trr 

Trichlorofluoromethane ND mg/kg 0.20 SWS260B 04/21/05 17:51 / t rr -

1,2.3-Trichloropropane, ND mg/kg 0.20 SW3250B 0421/05 17:51 / trr 

Vinyl chloride ND mg/kg 0.20 SW8260B 0421/05 17:51 / trr 

m+p-Xylenes ND mg/kg 0.20 SW8260B 04/21/05 17:51 / trr 

o-Xylene ND mg/kg . 0.20 SW3260B 04/21/05 17:51 / trr 

Surr: p-Bromofluorobenzene 11E % R E C 75-160 SW32608 04/21/05 17:51 / trr 

Surr: Dibromofluoromethane 103 % R E C 70-132 SW3260B 04/21/05 17:51 / trr 

Surr: 1.2-Dichloroethane-d4 1C2 % R E C 60-136 SWS2603 0421/05 17:51 / trr 

Surr: Toluene-d8 10c % R E C 75-13S SW3250B 0-4 21/05 17:51 / trr 

S E M I - V O L A T I L E O R G A N I C C O M P O U N D S 

Acenaphthene ND mg/kg 0.33 SW3270C 04/21/05 15:21 / sm 

Acenaphth/ lene ND mg/kg 0.33 SW2270C 04/21/05 15:21 / sm 

Anthracene ND mg/kg 0.33 SW2270C 0421/05 15:21 / sm 

Benzo.'a ^anthracene ND mg/kg 0.33 • SW3270C 0421/05 15:21 / sm 

Report R L - Analyte reporting limit. M C L - Maximum contaminant level. 

Definition';: Q C L - Quality control limit. ND - Not detected at the reporting limit 



/ " . f i b , - _ _ g 877-472-0711 • 406-442-0711 • 406-442-0712 fax • helena@energylab.com 

L A B O R A T O R Y A N A L Y T I C A L R E P O R T 

Cl i en t : M T D E Q Repor t Date: 05/02/05 

Pro jec t : A S A R C O Slag P i le Col lect ion Date: 04/14/05 15:04 

L a b ID: H05040130-008 Date Received: 04 '14/05 

C l i en t Sample I D : A S P 0 8 - G 2 M a t r i x : Solid-

M C L / 
Analyses Result Units Qun l R L Q C L M e t h o d Analysis Date / By 

SEMI -VOLAT ILE ORGANIC C O M P O U N D S 

Benzo(a)pyrene ND mg/kg 0.33 SW8270C 04/21/05 15:21 / sm 
Benzo(b)fluoranthene ND mg/kg 0.33 SW8270C 04/21/05 15:21 / sm . 
Benzo(g,h,i)perylene ND mg/kg 0.33 SW8270C 04/21/05 15:21 / sm 
Benzo(k)fluoranthene • ND mg/kg 0.33 SW8270C 04/21/05 15:21 / sm 
Chrysene ND mg/kg ' 0.33 SW8270C 04/21/05 15:21 / sm 
Dibenzo(a, h)anthracene ND mg/kg 0.33 SW8270C 04/21/05 15:21 / sm 
Fluoranthene ND mg/kg . 0.33 SWS270C 04/21/05 15:21 / sm 
Fluorene ND mg/kg 0.33 SW8270C 04-21/05 15:21 / sm 
lndeno(1,2,3-cd)pyrene ND mg/kg 0.33 SW8270C - 04.21/05 15:21 / sm 
Naphthalene ND mg/kg 0.33 SW8270C 04-21/05 15:21 / sm 
Phenanthrene ND mg/kg 0.33 SW8270C 04/21/05 15:21 / sm 
Pyrene ND mg/kg 0.33 SW8270C 04/21/05 15:21 / sm 

Surr: 2-Fluorobiphenyl 75.9 %REC 30-115 SW8270C 04/21/05 15:21 / s m 
Surr: Nitrobenzene-d5 76.0 %REC 23-120 SW8270C 04/21/05 15:21 / sm 
Surr: Terphenyl-d14 88.9 %REC 13-137 SW8270C 04 21/05 15:21 / sm 

P O L Y C H L O R I N A T E D B I P H E N Y L S ( P C B ' S ) 
Aroclor 1016 ND mg/kg 0.017 SW80S2 04 24/05 04:08/law 
Aroclor 1221 ND mg/kg 0.017 SW8082 04/24/05 04:08 / law 
Aroclor 1232 ND mg/kg 0.017 SW8082 04 24/05 04:08/ law 
Aroclor 1242 ND mg/kg 0.017 SW8082 04 24/05 04:08/law 
Aroclor 1248 ND mg/kg 0.017 SWS082 - 04.24/05 04:03 / law 
Aroclor 1254 ND mg/kg 0.017 SW8082 0424/05 04:08/law 
Aroclor 1250 ND mg/kg 0.017 SW8082 04 24/05 04:037 law 
Aroclor 1262 ND mg/kg 0.017 SW8082 04.24/05 04:08 / law 
Aroclor 1268 ND mg/kg 0.017 SW8082 C4/24/05 04:08 / law 

Surr: Decachlorobiphenyl 125 %REC 50-126 SW8062 04/24/05 04:08 / law 
Surr: Tetrachloro-m-xylene 90.0 %REC 42-115 SW8062 0424/05 04:03/law 

Sample extract received a Sulfuric Ac id Ciean-up ( E P A Method 3655) and a Sulfur Clean-up ( E P A Method 3650) prior to analysis. 

Report RL - Analyte reporting limit. MCL - Maximum contaminant level. 

Definition-;: QCL - Quality control limit. ND - Not detected at the reporting limit. 



LABORATORY' ANALYTICAL REPORT 

Cl ien t : M T D E Q Report Date: 05/02/05 

Pro jec t : A S A R C O Slag P i le Col lect ion Date: 04/14/05 15:07 

L a b I D : H05040130-009 Date Received: 04.'14/05 

Cl ient Samp le I D : A S P 0 9 - G 4 M a t r i x : Sol id 

M C L / 

Analyses Result Units Qual R L Q C L Method Analys is Date / B; 

M E T A L S , T O T A L 
Antimony 57.6 mg/kg 5.0 SW6020 04/27/05 02:12/rlh 

Arsenic 109 mg/kg 5.0 SW6020 04/27/05 02:12 /rlh 

Beryllium ND mg/kg 5.0 SW6010B 04/22/05 04:27 /jjw 

Cadmium 1.4 mg/kg 1.0 SW6010B 04/20/05 20:04 /jjw 
Chromium 90.0 mg/kg 5.0 •SW6010B 04/20/05 20:04/jjw 
Cobalt 204 mg/kg . 5.0 SW6010B 04/20/05 20:04/jjw 
Iron 294000 mg/kg D 80 . SW6010B 04/22/05 04:27 /jjw 
Lead 64.0 . mg/kg 5.0 SW6010B 04/20/05 20:04/jjw 
Manganese 11900 mg/kg 5.0 SW6010B 04/22/05 04:27/jjw. 
Mercury ND mg/kg 1.0 SW7471A 04/25/05 14:14 / KC 
Nickel 20.6 mg/kg 5.0 SW5020 04/27/05 02:12/rlh 
Phosphorus 562 mg/kg 10 SW6010B 04/22/05 04:27/jjw 
Selenium 12.2 mg/kg 5.0 SW6020 04/27/05 02:12/rlh 
Zinc 20100 mg/kg 5.0 SW6010B 0422/05 04:27/jjw 

Report 
Definitions: 

RL - Analyte reporting limit. 

OCL - Quality control limit. 

D - RL increased due' to sample matrix interference 

MCL - Maximum contaminant level. 

ND - Not detected at the reporting limit. 



877-472-0711 • 406-442-0711 • 405-442-0712 fax • helena@enerciylab.com 

L A B O R A T O R Y A N A L Y T I C A L R E P O R T 

C l i e n t : M T D E Q Report Date: 05/02/05 

P ro j ec t : A S A R C O Slag Pi le Collect ion Date: 04/14/05 15:15 

L a b I D : H05040130-010 Date Received: 04/14/05 

C l i e n t Sample I D : A S P 1 0 - H 1 6 Matr ix : Solid 

M C L / 

Analyses Result Units , Qual R L Q C L Method Analysis Date / B y 

M E T A L S , T O T A L 

Antimony 34.1 mg/kg 5.0 SW6020 04/22/05 05:23 / rlh 

Arsenic 117 mg/kg 5.0 SW6020 04/22/05 05:23/rlh 

•Beryllium ND mg/kg 5.0 SW601.0B 04/22/05 04:31 / jjw 

Cadmium 2.1 mg/kg 1.0 SW6010B 04/20/05 20:07 / jjw 

Chromium 59.0 mg/kg 5.0 SW6010B 04/20/05 20:07 / jjw 

Cobalt 137 mg/kg 5.0 SW6010B 04/20/05 20:07 / jjw 

Iron 305000 mg/kg D 80 SW6010B 04/22/05 04:31 / jjw 

Lead 103 mg/kg 5.0 SW6010B • 04/20/05 20:07 / jjw 

Manganese 10400 mg/kg 5.0 SW6010B 04/22/05 04:31 / jjw 

Mercury ND mg/kg 1.0 SW7471A 04/25/05 14:15/ KC 
Nickel 14.7 mg/kg 5.0 . SW5020 04.22/05 05:23/rlh 

Phosphorus 710 . mg/kg 10 SW6010B 04/22/05 04:31 /jjw 

Selenium 9.1 mg/kg 5.0 SW6020 04/22/05 05:23 / rlh 

Zinc 22200 mg/kg 5.0 SW50103 04/22/05 04:31 / jjw 

Report 
Definitions: 

RL - Analyte reporting limit. 

QCL - Quality control limit. 

D - RL increased due tc sample matrix interference. 

MCL - Maximum contaminant level. 

ND - Not detected at the reponjnc, limit. 



APPENDIX 4-1-2 

SUMMARY OF SLAG TESTING ANALYSES INCLUDING TEST BASIN 

WATER QUALITY, SLAG BOTTLE ROLL TESTS AND EP TOXICITY TESTS 
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i ui J L - H , WAI1.K DUAL) I i ANALYSES - ASARCO EAST HELENA 

SITE NAME FUMED FUMED FUMED FUMED FUMEP FUMED FUMED FUMED FUMED FUMED 
SLAG SLAG SLAG SLAG SLAG SLAC SLAG SLAG SLAG SLAG 

3AMFLE PATE 1Z/30/6* 04.'02/e-7 -04/22/67 04/22/67 05/22/67 05/22/37 05/22/67 05/22/67 07/15/67 07/15/87 
LAP ASARCO ASARCO ASARCO CHMTC ASARCO "ASARCO ""cHrifc CHMTC ASARCO ASARCO 

FlEMftRKS BOTTLE SPLIT REPLICATE SPLIT REPLICATE REPLICATE 
REMARKS ROLL TEST • • 

SAMPLE HUnp.ER 6704-1 8704-20 8705-50 8705-47 8707-02 8707-01 

FWSICAL PARAMETERS 
UATER TEMPERATURE (C) 7.5 9.7 

SPEC. COND. (UMHOS/CM) FIELD 2235 : 22*8 22*5 2137 2150 
SPEC. COND. (UMHOS/CM) LAB 115 1950 2250 : 2320 2400 

PH FIELD * . l * * 7.48 7.*9 7.4* 
F'H LAB 9.9 7.77 *.B1 7.52 7.55 

TDS I1EAS. 0 160 DEC. C 94 1842 . 1903 » 208* 2227 1912 » 
OXYGEN (0) DISS 4.3 ' 4.3 4.1 

DEFTH TO SUL BELOU Hp (FT) 8.74 « 8.01 

COMMON IONS 
CALCIUM (CA) 12 5!0 454 449,0 422 417.0 412.0 321 

MAGNESIUM <MC) 0.4* 20 25.5 27.40 20.2 25.10 24.90 22.9 
SODIUM (NA) 5.1 7* 71.5 74.* 65 72.5 71.6 74 

POTASSIUM (K) 3.9 54 *5 *0.B0 74 13*.00 122.00 *e 
BICARPOHATE (HC03) (LAB) (1.0 2*0 K 102 95 84 
CARBONATE AS C03 (LAP) !9 (1 (1 (1 .'.1.0 

SULFATE (S04) 10 1450 1425 1240.0 1338 1304.0 1200 
CHLORIDE (CD 18 *.o 7.0 10.0 7.0 30.0 4.0 

TRACE ELEMENTS 
ARSENIC (AS) DISS 0.1? 0.0325 0.0233 0.0198 0.038 0.030 . 0.0530 0.0320 0.057 « 0.029 « 
ARSENIC (AS) +3 0.014 0.021* 0.0*0 » 
ARSENIC (AS) +5 0.010 0.0722 » 0.02*8 

CADMIUM (CP) DISS 0.003 0.075 0.0*0 0.0720 0.051 0.051 0.0520 0.0500 0.055 0.049 
COFFER (CU) DISS 0.009 0.280 « 0.193 0.22*0 0.125 0.128 O.i'460 0.1340 0.113 0.110 
IRON (FE) PISS 0,11 (0,020 . (0.020 (0.100 0.044 0.045 (0.100 (0.100 (0.020 (0.020 
IRON (FE II) 0.010 « 0.0*0 0.080 

LEAD (PfO PISS (0.017 0.045 » 0.030 * 0.0334 0.019 0.020 0.0323' 0.0432 0.014 0.021 
MANGANESE !MN) DISS (0.017 1.060 1.440 2.*40 1.910 1.930 2.4*0 2.*40 2.930 2.690 

ZINC (IN) PISS 0.023 3.560 3.700 4.450 2.630 2.890 2.6*0 2.820 2.500 2.300 

All quantities in mi 11 igrams per l i ter unless otherwise noted. Blattk line indicates parameter not'testert. Output Date: 
HU0-*/6*-Rl 

03-19-1985' 



;Y OF SLAG UATER QUALITY ANALYSES - ASARCO EAST HELENA ) 

SITE NAME FUMED FUMED UNFUMED UNFUMED UNFUMED UNFUMED UNFUMED UNFUMED UNFUMED 

SLAG SLAG SLAG SLAG SLAG SLAG SLAG SLAG SLAG 

SAMPLE DATE 0?/2?/67 09/22/97 12/30/6* 04/22/67 04/72/87 Q5/22/.67 05/22/67 07/15/87 09/22/67 

LAB "ASARCO ASARCO ASARCO ASARCO CHMTC CHMTC ASARCO ASARCO ASARCO 
REMARKS REPLICATE BOTTLE SPLIT SPLIT 
REMARKS ROLL TEST 

SAMPLE NUMBER 8709-0* 8709-04 8704-24 8705-43 3707-03 6709-07 

PHYSICAL PARAMETERS 
UATER TEMPERATURE (C) 1* * 10.5 19.9 17 

SPEC. COW. <UMH03/CM> FIELD 13*3 . 13** 1*29* » 19978 19850 

SPEC. COND. (UMHOS/CM) LAB . 1350 200 1*500 20200 22000 12200 

F-H FIELD 9.49 9.97 « 9.48 

F'H LAB 7.*3 10,4. 9.25 9.4 9.73 9.69 

TDS MEAS. (? 160 DEC. C 1114 20* 14183 * 7293 18720 18523 13172 * 10964 

OXYGEN (0) DISS 4.0 4.5 3.2 3.0 4.1 

DEPTH TO SUL BELOU MP (FT) 7.74 8.83 7.85 7.02 

COMMON IONS 
CALCIUM (CA) 12*.5 17 371 437.0 3*1 42* 345 

MACNESl'JM (MC'i 11 • 0.22 8.5 8.7* *.7 *.4 4.2 
SODIUM (NA) 45 19 2900 29*0.0 3890 3300 . 2200 

POTASSIUM (K) *5 22 1950 158.00 2*50 2550 1540 
ALKALINITY AS CAC03 (LAB) 567 
BICARBONATE (HC03) (LAB) 72 (1.0 48* * (1 (1.0 <1.0 
CARBONATE AS C03 (LAB) (1.9 04 (I 284 143 197 

HYDROXIDE (OH) 33 4* 30 
SULFATE (504) 480 » 1* 9200 2460,0 24*3.0 1200 11750 4750 
CHLORIDE (CD 3.0 1* 57 *3.0 75.0 ** 74 35 

TRACE ELEMOJTS 
AF.'SENIC (AS) DISS 0.075 « 0.054 « 0.31 0.*20 0.5130 0.353 0.590 « 0.553 
ARSENIC (AS) 4 3 0.400 0.550 
ARSENIC (AS) +5 0.030 0.054 

CADMIUM (CD) DISS 0.021 0.021 0.003 0.030 » 0.00*3 0.003 0.005 0.003 
COFFER <.CU) PISS 0.055 0.05* 0.008 0.130 0.1190 . 0.126 0.085 0.043 

IRON (FE) PISS (0.020 (0.020 0.070 0.150 (0.100 0.225 * (0.020 (0.020 
IRON (FE II) 0.02 (0.01 (0.010 0.070 (0.01 

LEAD (F'B) PISS 0.023 0.02* 0.083 0.093 • 0.1430 0.0505 0.021 « 0.094 
MANGANESE (MN) DISS 1.590 1.540 (0.017 0.155 * 0.139 0.083 0.090 0.050 

ZINC (ZN) PISS 0.613 0.765 « 0.053 0.100 * 0.090 0.048 0.030 0.023 

All Quantities in Milligrams per l i ter unless otherwise noted. BlanK line indicates parameter not tested. Output Date: 03-19-196? 
HU0-*/6*-Rl 



•) TABT-E 1 
East Helena 

SIAG SAMPLE LEACHATE ANALYSIS 

SARCO . . (PPM in Leachate) 
ah No. Description Ag Ba~ Cd Cr Pb H ~ Se • • Ag (2n) 

3.5 3278 Slag 1 (£y .018 .3 .08 <.01 .6 <.001 <.O05 <.01 

3279 Slag 2 <.014 .1 .13 <.01 <.l <.O01 <.005 <.01 2.6 

3280 Slag 3 Q .020 . ,1 .03 <,01 3.4 <.001 <.005 <.01 2.1 

3281 Slag 4 <.014 .2 <.01 <.01 <.l . <.001 <.005 <.01 1.0 

3282 Slag 5 .032 .2 <.01- <.01 3.3 <.001 <.0O5 <.01 • 5.0 

\ Siag ^ Slag 6(J_y <,014 ,1 .15 <.01 1.0 <.001 <.005 «.01 6.0 

a*imum Contaminant 
eyela for Non-
o*ic Leachat«s '/ 0.5V 10.0 0.1 0.5 0.5 .02 0.1 0.5 

^ I Currently unspecified but estimated to be 50 ppm (10 times the Drinking Water 
: Standard). 

V 



ASARCO In., ;;orated 
Department of Enviirrfimental Sciences 

EAST HELENA 
Miscellaneous Sample Results 

ASARCO 
LAB t SAMPLE DESCRIPTION 

1985 
SAMPLE 
DATE 

As 
ppm 

Cd 
ppm 

Pb 
ppm 

3658 Air Cooled 
3659 Granulated 

Blast Furnace Slag 
Blast Furnace Slag 

5/ 7 
5/ 7 

.12 

.047 
.002 
•c.002 

5.3 
.050 



ASARCO Im prated 
Department of Envi£*tMinerital Sciences 

EAST HELENA 
Miscellaneous Sample Results 

ASARCO 
LAB # SAMPLE DESCRIPTION 

1985 
SAMPLE 
DATE 

Ag 
ppm 

As 
ppm 

Ba 
ppm 

Cd 
ppm 

cr 
ppm 

78G0 TCLP-Fumed Blast Furnace Slag 
7861 TCLP-Unruraed Blast Furnace Slag 

10/21 
10/21 

<.002 
<.002 

.45 
1.2 

4.6 
1.6 

.007 

.25 
.0 

ASARCO 
LAB # SAMPLE DESCRIPTION 

1985 
SAMPLE Hg 
DATE ppb 

Pb 
ppm 

Se 
ppm 

7860 TCLP-Fumed Blast Furnace Slag 
7861 TCLP-Unfumed Blast Furnace Slag 

10/21 
10/21 

<.005 
<.001 

T28\ .004 
.010 



ASARCO Incorporated 
Department of Environmental Sciences 

EAST HELENA 
Miscellaneous Sample Results 

ASARCO 
LAB t 

6378 
6379 

SAMPLE DESCRIPTION 

Air Cooled Slag 
Granulated Slag 

1985 
SAMPLE 
DATE 

Ag 
ppm 

8/15 
8/15 

<.005 
<.005 

As. 
ppm 

.012 

.010 

Ba 

<1.0 
<1.0 

Cd 
ppM 

.002 
<.002 

Cr 
ppa 

<.17 
<.17 

ASARCO 
LAB * SAMPLE DESCRIPTION 

1985 
SAMPLE 
DATE 

Hg 
ppb 

Pb 
ppm 

Se 
ppm 

pH 

9.2 
8.0 

6378 
6379 

Air Cooled Slag 
Granulated Slag 

8/15 
8/15 

<.50 
•c.50 

1.1 
.050 

<.080 
<.080 



ASARCO Incorporated 
Department of Environmental Sciences 

EAST HELENA 
Miscellaneous Sample Results 

ASARCO 
LAD I SAMPLE DESCRIPTION 

1983 
SAMPLE 
DATE 

Pb 
ppm 

Cd 
ppm 

Cr 
ppm 

Ag 
ppm 

Da 
ppra 

7.2 
8.7 

11370 2-4 mo. old Slag Composite 
11371 1 week old Slag Composite 

11/28 
11/28 

9.8* 
3.9 

3̂.9 )"' 
<.004 

<.030 
<.030 

<.008 
<.0O8 

ASARCO 
LAB I SAMPLE DESCRIPTION 

19B3 
SAMPLE 
DATE 

As 
ppm 

Se 
ppm 

Hg 
ppb 

pH 

11370 2-4 wo. old Slag Composite 
11371 1 week old Slag Composite 

11/28 
11/23 

.20 

.35 
.012 
<.004 

<.50 
<.50 

10. 
10. 

Mutlnon allowable levels or contaminant* 
la D M leecbete of « atm-toxSc M t e r U l . . 

K F5~ 
•100. 5.0 t.o 5.0 5.0 1.0 .2 5.0 



storage area. The sediments are being stored in a protected environment to prevent 

contamination of the adjacent area from.dispersion of the sediments bv wind and water. The 

sediments are located on a concrete pad to prevent contact wirh adjacent soils. A 

containment berm around the perimeter of the sediment pile diverts run-on. A geomembrane 

cover over the sediments prevents wind and water dispersion and eliminates subsequent 

generation of leachate. 

Approximately 31,000 cubic yards of dewatered sediments were transported to the Lower Ore 

Storage Area. Four thousand cubic yards of these sediments were smelted prior to the 

stockpile being covered with a geomembrane liner in October 1997. The sediments will 

remain in this interim storage facility while EPA considers Asarco's request to modify the 

sediment smelting requirement of the ROD, and instead dispose of these materials in the on-

site CAMU. 

4.1.4 Slag 

The effect of the slag pile on groundwater and surface water was evaluated a> part of the 

1990 Comprehensive RI/FS. The evaluation was conducted in accordance with procedures 

presented in the Comprehensive RI/FS Work Plan (Hydrometrics 1987). Based on the results 

of the evaluation, the Rl/FS concluded that the potential for impacts to .groundwater and 

surface water from slag is low and the subsequent ROD did not specify any remedial action 

for the Slag Pile Operable Unit. Post-RI/FS monitoring at adjacent surface water and 

groundwater monitoring sites is on-going. A summary of the slag investigation and the 

findings of the RI relative to slag are presented below. 

4.1.4.1 Investigation of Potential Groundwater Impacts 

Slag Infiltration Test Basin Construction, Water Level Measurement, Water Quality 

Sampling and Analysis 

Infiltration and percolation of precipitation into the slag_pilc we're directly measured in slug 

test basins constructed in fumed and unfumed slag. Fumed slag is a by-product of the zinc 

k:\datu\projeci\0867\ccra\rt)9ccrjl.docUILN\l/18/99>.06S\0096 1/I3/WI2 22 PM 
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recovery process, which consisted of air injection into molten slag to recover zinc oxide. 

Unfumed slag is a hv-nroduct of the.blast furnace which has not been further processed 

through the zinc recovery process. The ?.inc recovery process was suspended in I9S2 and 

zinc is no longer recovered from the slag. Since 1982. unfumed slag has been placed in an 

area segregated from fumed slag-

Two slag infiltration catchment basins were constructed;One in a typical location in the 

fumed slag, and one in a typical location in unfumed slag. Construction of the test basins 

included removal of a 2 to 3 meter laver of slag, placement of an impervious 36-mil 

reinforced Hvpalon liner in the excavation, installation of a collection sump, and replacement 

of the slag. Figure 4-1-8 shows the slag test basin design. 

Water elevations in the collection sumos were measured periodically, and after rainfall or 

snowmelt events to determine the actual accumulation of water in the slag basins. Collected 

water was pumped from the sump, sent to the TSC laboratory, and tested for the parameters 

listed in Table 3-2-2. Analytical results of water collected in the test basins are summarized 

in Appendix 4-1-2. 

S3ag Material Sampling and Analysis 

To supplement slag information collected from the test basins, samples of slag were collected 

from the test basin sites and sent to the'TSC lab for "bottle roll" tests. Estimates of slag 

teachability were obtained bv conducting "bottle roll7' test on slag samples. Bottle roll tests 

involved placing samples of slag in bottles in the laboratory, adding deionized water, 

agitating the bottles for approximately 24 hours, then analyzing the water for concentrations 

of arsenic and metals. Details of the bottle roll extraction tests are in the Qualir. Assurance 

Project Plan (QAPP) Addendum to the Phase 11 Water Resources Investigation Work Pian 

f.Hydrometrics. 1986). Bottle roll test results are in Appendix 4-1-2. 

kiWataVojectWeTVcraWJccral.docUILSAI/IS^'/OeyvOCSie 1/18/99/12:22 PM 
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FIGURE 4-1-8 SLAG TEST BASLN DESIGN 

PLAN VIEW: 

3.0' 

SIDE VIEW: 

4" dia. PVC Standpipe With 
PVC Top & Bottom Caps 

30 mil PVC Membrane 
Liner - Underlain by 
Geotextile Protective 
Fabric 

Slag Surface 

Slô e 10% 

NOTE PVC Standplpe is schedule 40, capped on both ends and 
perforated TrLth safr-cut slots from 2.0' to 8.0' beneath the slag 
surface. 



In addition to the s I an sampling and bottle roll tost performed ;is part of the Hast Helena RI 

activities, additional slag samples were collected and analyzed using the HP toxicity 

procedure. Results of these analyses are also in Appendix 4-1-2. 

Assessment of Groundwater Impacts 

In an effort to estimate infiltration rates, the volume of water retained in the slag test basins 

was calculated for 13 time intervals, beginning December 23. 1986 and ending February 10. 

1988. These volumes were compared to the volumes of precipitation during the same periods 

and converted to percentages, as summarized in Table 4-1-10. The percentage of 

precipitation retained in the basins varied from -6.7% to 61.9% in the fumed slag, and -45% 

to 61.8% in the unfumed slag (negative percentages indicate evaporation rates exceed 

precipitation collected in the test basins). Although there is a relationship of test basin water 

level fluctuations to precipitation (see Figures 4-1-9 and 4-1-10"). the relationship may be 

complicated hv variable evaporation, hence, infiltration rates are variable. 

Concentrations of arsenic and metals from test basin water samples (see Appendix 4-1-2) 

were low compared to plant area groundwater. Dissolved arsenic varied from 0.0198 mg/1 to 

0:075 mg/1 in the fumed slag, and 0.353 to 0.590 mg/1 in the'unfumed slag during the study 

period. Dissolved cadmium varied from 0.003 to 0.075 mg/1 in the fumed slag, and 0.003 to 

0.0063 mg/1 in the unfumed slag. Dissolved lead varied from 0.016 to 0.045 mg/1 in the 

fumed slag, and 0.021 to 0.098 mg/1 in.the unfumed slag. 

The concentrations of arsenic and metals from bottle roll testing (See Appendix 4-1-2) were 

similar to the slag test basin water quality. For the fumed slag, dissolved arve; lie was 0.19 

mg/1. cadmium was 0.003 mg/1. and load was less than 0.017 mg/1. For the u: .fumed slag. 

dissolved arsenic was 0.31 mg'/l. cadmium was 0.003 mg/1 and lead was 0.083 rn. 

EP toxicity tests (see Appendix 4-1-2) indicate that leachable trace element r ncentrations 

from the slag are variable. From 18 tests, the results for arsenic varied from be!: 

level to 1.2 ppm with an average of 0.16 ppm: cadmium varied from below deter ion level to 
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TABLE 4-1-10. PRECIPITATION COLLECTED IN SLAG TEST BASINS 

FUMED SLAG 
Precipitation Precipitation Retained * Percent of Precipitation 

Date (inches) (Inches) Retained 

' 12/23/86 
1/22/86 0 
2/23/87 0 
3/26/87 0.75 0.01 1.4 
4/21/87 0.23 -0.01 -5.8 
5/18/87 0.51 0.32 61.9 
6/18/87 2.46. 0.49 19.8 
7/14/87 0.88 0.25 . 28.7 
8/11/87 1.70 0.36 21.2 
9/11/87 0.37 not calculated 
10/14/87 1 0.65 0.25 ' 38.4 
12/7/87 0.45 -0.02 -3.9 
1/20/88 0.34 -0.02 -6.7 ' 
2/10/88 0.49 -0.01 -1.1 

UNFUMED SLAG 
12/23/86 
1/22/87 0 
2/23/87 0 
3/26/87 0.75 0 
4/21/87 0.23 0.12 52.7 
5/18/87 0.51 0.27 53.6 
6/18/87 2.46 0.73 29.8 
7/14/87 0.88 0.28 ' 31.7 
8/11/87 1.70 0.12 7.2 
9/11/87. 0.37 not calculated 
10/14/87 0.65 0.40 61.8 1 

12/7/87 0.45 -0.05 -12.1 
1/20/8S 0.34 -0.15 . -45.0. 
2/10/SS 0.49 0.14 27.6 

* Value is calculated based on measured water level changes and test basin geometry 

(Frustum of a general pyramid). Negative values indicate evaporation exceeds infiltration. 
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3.9 ppm, with an average of 0.26 ppm (only one cadmium value was greater than 0.25 ppm: 

if the 3.9 ppm value is dropped, the cadmium average concentration is 0.04 ppm): lead values 

varied from below detection level to 30 ppm. with an average of 5.2 ppm. 

The EP Toxicity tests were not conducted as part of the Comprehensive RI/~F5 activities, but 

have been included as supplementary data. The EP Toxicity results tend to overpredict the 

mobility of metals compared to the other test results and observed site conditions due to the 

low pH of the extractant. In particular, the values for lead appear to be much higher with 

TCLP than with natural conditions. 

Concentrations of arsenic and other metals in the groundwater system are discussed in detail 

in Section 4.4. In general, results of water quality from the slag basins and bottle roll 

analyses of slag indicate arsenic concentrations are significantly lower than concentrations 

observed in monitoring wells both upgradient and downgradient of the slag pile! Figures 4-1-

1 1. 4-1-12, 4-1-13 and 4-1-14 show a comparison to slag test basin water qua!::\. bottle roll 

test water quality. EPTox test results, and groundwater quality upgradient and down gradient 

of the slag pile-

Based on observed recharge rates in the slag test basins and associated water quality data, the 

slag pile would account for onlv 1 to 3 percent of the observed arsenic at dov. ngradient 

monitoring well DH-10 fsee Figure 4-1-15). Concentrations of arsenic in thê e wells are 

similar to arsenic concentrations in DH-4 near Lower Lake, the apparent source of elevated 

arsenic in these wells. Based on the results of test basin water quality analyses and bottle roll 

te2sts. it is unlikely that slag significantly effects observed arsenic concentration •lends on the 

site. 

and zinc from slag, the results of the test basin's and bottle roll tests mil vale metals 

concentrations released from slag is low. In addition, concentrations of cadrn;-.: • :. lead and 
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FIGURE 4-1-11 ARSENIC CONCENTRATION DATA PROM GROUNDWATER MONITORING WELLS IN THE SLAG PILE 
AREA. AND FROM SLAG TEST BASIN AND SLAG LEACMABILITY TESTING RESULTS 

Downgradienl Monitoring 
Poinls 
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FIGURE 4-1-12. CADMIUM CONCENTRATION DATA FROM GROUNDWATER MON1TOR1NC WELLS IN THE SLAG PILE 

AREA, AND FROM SLAG TEST BASIN AND SLAG LEACIIABILITY TESTING RESULTS 
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FIGURE -1-1-13. LEAD CONCENTRATION DATA FROM GROUNDWATER MONITORINC WELLS IN THE SLAG PILE 
AREA, AND FROM SLAG TEST BASIN AND SLAG LEACHABILITY TESTING RESULTS 
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FIGURE 4-1-14. ZINC CONCENTRATION DATA FROM GROUNDWATER MONITORING WELLS IN THE SLAG PILE AREA. 
AND FROM SLAG TEST HASIN AND SLAG LEACI1ABILITY TESTING RESULTS 
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FIGURE 4-1-15. CALCULATED ARSENIC LOADING FROM SLAG VS 
ARSENIC LOAD IN DOWN-GRADIENT GROUNDWATER 

Data Source Arsenic Conc.(l) Arsenic Load f2) %ofG\VLoad (3) 

Test Basin Data 

Fumed Slag 0.036 mg/L 0.003 lb/day 0.20% 

Unfumed Slag 0.53 mg/L 0.044 lb/day 2.40% 

Average 0.28 mg/L 0.022 lb/day 1.30% 

Max 0.59 mg/L 0.047 lb/day 2.60% 

EP toxicity (avg. of IS tests) 0.16 mg/L 0.013 lb/day 0.70% 

Groundwater Load 2.13 mg/L (4) l.S lb/day (4) 

Notes (I) Source RI/FS Appendix 6-1 
(2) Slag load calculations assume: 

20% infiltration {slag test, basin average) 
11.3 in/yr ppt 
57 acre slag pile area 

(3) Calculations based on l.S lb/day CW arsenic load assuming. 
east side groundwater flux of 70 gpm 
east side groundwater arsenic concentration of 2.13 mg/L 

(4) Groundwater Load assumptions ' . 
Groundwater As Concetration 2.13 mg/L (avg from DH-I0) 
Groundwater flux = 70 gpm 

(K:DAT.VPROJEC™67\WQ.XLS) 
Arsenic Load 
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zinc is also yerv low. Based on the results of test basin water quality analyses, bottle roll 

tests, and down gradient groundwater quality, it is unlikely that slag effects observed 

groundwater quality trends on the site. 

Stratigraphic cross-sections showing the slag pile and underlying stratigraphy ("Figure 4-1-16) 

shows the relationship of the slag pile and underlying strata, including the perched alluvial 

horizon and the underlying coarser grained alluvial aquifer. Based on monitoring well 

strati graph v. it is likely the perched horizon at least partially underlies the slag pile-

However, there is no evidence of the perched horizon in downgradient wells (see DH-6 and 

DH-10). As\t result, direct impacts from the slag pile at these wells is unlikely since the 

perched horizon is absent, and the wells are completed in the coarse grained alluvium. 

However, as noted above, test basin and laboratory test results indicate potential water quality 

impacts from the slag are low and are not responsible for the water quality concentration 

observed in downgradient Wells. -

4.1.4.2 Potential Surface Water Impacts 

The potential for runoff transport in the slag pile area is very low due to the coarse, granular 

nature of the slag pile, which allows extremely rapid infiltration. Even during high 

precipitation events no runoff has been observed from the slag pile. Similarly seeps from the 

face of the slag pile have not, been observed. The potential for impacts to surface water are, 

therefore, limited to direct contact and erosion of the slag pile where it forms steep sided 

banks adjacent to Prickly Pear Creek. Prickly Pear Creek is in immediate contact with the 

slag pile between PPC-5 and PPC-6, and adjacent to the slag pile from PPC-6 to PPC-7 (see 

Exhibit 3-2-1). 

The 1990 Comprehensive RI/FS (Hydrometrics, 1990a) examined water quality data from 

Prickly Pear Creek to assess the potential impact of the slag pile on the creek. No consistent 

concentration or load increases were apparent in Prickly Pear Creek adjacent to the slag pile 

(between PPC-5 and PPC-7). The RI/FS therefore concluded that the contribution of arsenic 

and metals to surface water from slag is very minor. RI/FS and Post RI/FS water quality data 
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for Prickly Pear Creek are presented and discussed in Section 4.3 of this report and post-

RI/FS water quality data are generally consistent with the RI/FS findings. Average metal 

concentrations show onlv small differences between stations PPC 5. PPC 7 and PPC 8 (see 

Figure 4-1-17). Only one high flow stream event (May 1994) shows a pronounced increase 

in total arsenic load between PPC-5 and PPC-7 (see Figure 4-3-9 in Section 4.3V. however-

arsenic concentrations decreased from PPC-5 to PPC-7 in the Mav 1994 event. The 

calculated load increase is therefore entirely a function of the flow measurement. Since the 

accuracy of the flow measurements is poor during higher flow events due to increased 

velocities and turbulence (particularly at PPC-5 below the dam) the apparent load increase 

during May 1994 is probably the result of flow measurement error. The conclusion of the 

surface water analysis is that there is little evidence for transport of arsenic and metals from 

the^slag pile with the possible exception being direct erosion of the slag during infrequent 

high stream flow events. 

4^4.2 PROCESS FLUIDS 

As part of the Comprehensive RI/FS (Hydrometrics 1990a), the Process Fluids Operable Unit 

was divided into two sub-units: Process Ponds and Process Fluid Transport Circuits. 

4T4T44.2.1 Process Ponds 

The Process Ponds include: 

• Lower Lake, 

• Former Thomock Lake, and 

• The acid plant water' treatment facility. 

As described in Sections 1 and 3, the Process Ponds were addressed by the Process Ponds 

RI/FS (Hydrometrics, 1989), a subsequent Process Ponds ROD (US EPA, 1989;. and several 

RD/RA documents, and remedial actions that consisted primarily of sediment excavation. 

The 19S9 Process Pond RI consisted of: 
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ASARCO TECHNICAL SERVICES CENTER 

ANALYTICAL DATA REPORT 

Ease Helena 

Technical Services (Project 3101) 

Batch Ho: L010790 

fe-^IAB, VK>M '„,„', COLLECTED DE6CRI PTIOil PARAMETER .. , ^VALUE _ WITS ,At5A.LTST ANALYZED^DXTO^HEYKCJB^',^XL^V »,»JlXL.i,w 

L010790-002 23-MAY-01 FUMED ASARCO SLAC AG 0.003 * MJF 13-JUN-01 I CP 
AL 2.32 * MJF 18-JUN-01 ICP 
AS 0.022 % MJF 18-JUN-01 ICP 
DA 0.34 \ MJF 18-JUN-01 ICP 
BE <0.02 \ MJF 1S-JUN-01 ICP 
CR 0.036 * MJF i a - j U N - o i ICP 
CU 0.32 % MJF 18-JUN-01 ICP 
HG 2.7 PPm MO 21-JUH-01 COLD VAPOR AA 
MN 1.37 % MJF 18-JUN-01 ICP 
NI <0.02 * MJF 18-JUN-01 ICP 
pn 0.036 \ MJF I8-JUN-01 ICP 
SD 0.026 \ MJF 18-JUN-01 ICP 
SE <0.02 » MJF 18-JUN-01 ICP 
TL <0.02 * MJF 18-JUN-01 ICP 
V <0.02 V MJF 18-JUN-01 icp 
?.)! 1.63 \ MJF 1B-JUN-01 ICP 
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ASARCO TECHNICAL SERVICES CENTER 

ANALYTICAL DATA REPORT I ' 

East Helena i» 

Technical Services (Project 3101) 

Datch Ho: L010791 

DATE 
COLLECTED DESCRIPTION 

v PARAMETER VALUE, UNITS, ANALYST, 
DATE HOLD * ^*TT3>S, 

ANALYZED,»Ms,tvxm>„^CZ^X2^M 

L010791-002 23-KAY-01 FUMED ASARCO SLAG (TCLP) AG <0.050 ppm ESH 08-JUN-01 6010 
AS <0.10 ppm ESH 08-JUN-01 6010 
BA 1.4 ppm ESH 08-JUN-01 6010 
BE <0.005 ppm ESH 08-JUN-01 6010 
CD <0.050 ppm ESH 08-JUN-01 6010 
CR <0.10 ppm ESH 08-JUN-01 6010 
HG <0.50 ppb MO 07-JUN-01 7470 
NI <0.10 ppm ESH 0B-JUN-01 6010 
PB 0.23 ppm ESH 0B-JUH-01 6010 
PH 9.2 PH MO 05-JUN-Ol 150.1 
SE <0.10 ppm ESH 08-JUN-01 6010 
TL <0.10 ppm ESH 0B-JUH-01 6010 
V <0.10 ppm ESH 08-JUN-01 6010 
ZN 17 ppm ESH 08-JUN-01 6010 


